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INFLAMACAO
METABOLICA
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Sindrome Metabdlica

» Obesidade
abdominal

Dislipidemia
g —> L eoan
(@ aterogénica
Resisténcia a
> insulina
Estado
9

pré-tromboético

—>» PAelevada

Estado
Inflamatorio

Eur J Clin Nutr 63:S5, 2009; Circulation 112:2735, 2005

11

Sindrome metabdlica

Obesidade visceral (circunferéncia abdominal):

Sul-americanos e América Central: 290 cm (H); 280 cm (M)

TAG 2150mg/dL ou tratamento

HDL <40mg/dl (H); <50mg/dL (M)

PAS >130 ou PAD 285mmHg ou tratamento

Glicemia de jejum 2100 mg/dL ou diagndstico prévio de diabetes

International Diabetes Federation, 2016

12

Prof. Dr. Marcelo Macedo Rogero

23/08/2019



23/08/2019

Relacao Cintura-Estatura

Cintura <05
Estatura

ABESO, 2016
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Exames bioquimicos

v Hemograma

v Perfil lipidico

v’ Glicemia de jejum

v Homocisteina

v'25-0OH-colecalciferol

v Insulinemia de jejum

v’ Atividade sérica das
enzimas ALT e AST

v" Acido urico

v'Zinco, Cobre, Manganés

v'Tiamina sérica

15

indice HOMA
(Homeostasis model assessment)

HOMA-R= Insulinemia de jejum (uU/mL) x Glicemia de jejum (mg/dL)

405

Ponto de corte (adultos) = 2,5

J Bras Patol Med Lab, 41:237, 2005
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Razao apo A-l : apoB-100

HDL LDL
apoA-I apoB

\ [

7 H: 56-162 mg/dL
M: 51-171 mg/dL

H: 90-170 mg/dL
M: 107-214 mg/dL

/

apoA-II

Atherosclerosis 1999;145:227-238

Biochemistry 2000;39:9763-970
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Proteina C Reativa de Alta
Sensibilidade

American Heart Association (AHA):

< 0,1 mg/dL: baixo risco
0,1 — 0,3 mg/dL: baixo intermediario

> 0,3 mg/dL: alto risco

OBS: > 1 mg/dL (verificar infecgao / inflamagao)

18
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Fibrinogénio

Fibrinogénio Irombina ;jb

19

Dietoterapia
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Historia Clinica

Peso elevado desde a infancia

Familia obesa

Fator emocional desencadeante

Sintomas de depressao

Ansiedade

Isolamento social

21
INGESTAO  GASTO ENERGETICO
PERDA DE PESO:
INGESTAO { GASTO ENERGETICO >
INGESTAO > GASTO ENERGETICO 4
INGESTAO GASTO ENERGETICO 4
22
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Saciedade e
Gasto
Balango ‘s
‘o Energético
Energético
. Basal
Negativo

Perda e

Manutencao
de Peso

Perda de
Massa Magra

Physiology & Behavior, 94: 300-7, 2008

23

Caracteristicas da dieta

VET

24
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Caracteristicas da dieta

VET

Reducéo de 500 a 750 kcal por dia em relagdo ao GET

ou déficit de 30% em relagédo ao GET

Em uma semana: déficit de 500 kcal/dia

W 3.500 KCal mmmmmmp ¥ 450 g gordura corporal

Arquivos Brasileiros de Cardiologia - Volume 84, Suplemento I, Abril 2005

25
+\‘ Obesity 3 Lancet, 2011, 378(9793):826-37
Quantification of the effect of energy imbalance on
bodyweight
HOMENS
| Déficit Caldrico para atingir a perda de peso de 5% em 6 meses (kcal/dia) ‘
25 kg/m?| > |— 230 kcal/dia
30 kg/m?| > |—290 kcal/dia
35 kg/m?| > |— 350 kcal/dia
40 kg/m?| > |—410 kcal/dia
26
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\ Obesity 3

Lancet, 2011, 378(9793):826-37

Quantification of the effect of energy imbalance on
bodyweight

Mulheres

| Déficit Calérico para atingir a perda de peso de 5% em 6 meses (kcal/dia) ‘

25 kg/m?| > |—200 kcal/dia
30 kg/m?| > |— 250 kcal/dia
35 kg/m?| > |—300 kcal/dia
40 kg/m?| > |— 350 kcal/dia
27
Momento
da Ingestao
28
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Physiology & Behavior 134 (2014) 44-50

Contents lists available at ScienceDirect

Physiology & Behavior

journal homepage: www.elsevier.com/locate/phb

Physiology
Iehyior

Timing of food intake and obesity: A novel association”’

Marta Garaulet *, Purificacién Gémez-Abellin

Department of Physiology. Faculty of Biology, University of Murcia, Spain

@ CrossMark

29

Generation of circadian rhythms in the
suprachiasmatic nucleus

*, Elizabeth S. Mayweod and Marco Brancaccio

Michael H. Hastings:

NATURE REVIEWS| NEUROSCIENCE

© 2018 Macmyitan Publshers Limited, part of Springar Nature. All nghts rasarved

‘ t 0]
2
Neuroendocrine
BIoodpressure@ % Hormones J

Blood glucose O
and triglycerides

@ Feeding or
fasting

Temperature

Xenobiotic
clearance

Cognition @
— Mood @
o4 Brain homeostasis @

Local brain cloc!

Autonomic '-

@f

SCN targets

@ Local clocks

Systemic cues

Circadian behaviour
and physiology

(W) Rhythmic circadian
outputs

30
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Original Article Obe5|ty
CLINICAL TRIALS: BEHAVIOR, PHARMACOTHERAPY, DEVICES, SURGERY

High Caloric Intake at Breakfast vs. Dinner Differentially
Influences Weight Loss of Overweight and Obese Women

Daniela Jakubowicz,' Maayan Barnea,” Julio Wainstein' and Oren Froy®

700 kcal breakfast 200 kcal breakfast
500 kcal lunch 500 kcal lunch
200 kcal dinner 700 kcal dinner

31

Obesity
High Caloric Intake at Breakfast vs. Dinner Differentially
Influences Weight Loss of Overweight and Obese Women
Damiela Jak whe Maavan Barnea.” Ju Wainsre and Oren F
—
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Obesity

High Caloric Intake at Breakfast vs. Dinner Differentially
Influences Weight Loss of Overweight and Obese Women
Dunicla Jak Matyon B " Oren F
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High Caloric Intake at Breakfast vs. Dinner Differentially
Influences Weight Loss of Overweight and Obese Women
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Obesity

High Caloric Intake at Breakfast vs. Dinner Differentially
Influences Weight Loss of Overweight and Obese Women

Breakfast Dinner

TAG
plasma

33,6% 14,6%

35

Distribuicao de
Macronutrientes

36
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Saciedade

v

Proteinas

Composicao
Corporal

Termogénese

(Efeito térmico dos alimentos)

Physiology & Behavior, 94: 300-7, 2008

37

SACIEDADE

Proteinas > Carboidratos

Curr Opin Clin Nutr Metab Care (2003), 6, 635-638
Nutrition Research Reviews (2012), 25, 29-39

> | Lipidios

38
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CCK, GLP1 e
Saciedade

Food intake | /

Nature Reviews Neuroscience, 15, 367-378 (2014) ~
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Vagus nerve

“—Spinal nerves
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Original Article
OBESITY BIOLOGY AND INTEGRATED PHYSIOLOGY

High Protein Intake Stimulates
Postprandial GLP1 and PYY Release

Mohammad A. Ghatei® and 1. Sadaf Farcoqi'

Obesity (2013) 21, 1602-1607. doi:10.1002/0by.20154

PYY _—

Obesity

Agatha A. van der Klaauw', Julia M. ngh‘r, Elana Hennfngl, Victoria M. Trowse', Waljit S. Dhillo®,

GLP-1
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: O, i
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Curr Opin Clin Nutr Metab Care 2014, 17:5-11
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Breakfast Skipping

British Journal of Nutrition (2009), 101, 798-803 doi: 10.1017/S00071 14508051532
© The Authors 2008

Short Communication

Increased dietary protein consumed at breakfast leads to an initial
and sustained feeling of fullness during energy restriction compared
to other meal times

£ 700
E 600 a
o
© & 500 a,b
D x
% 5 400
£ = 300 .
SZ 200
£
=s 100 b
o o 0
22
£ 200
S _300 HP-B HPL HPD HPE
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CUNICAL TRIALS AND INVESTIGATIONS
A High-Protein Breakfast Prevents Body Fat Gain,
Through Reductions in Daily Intake and Hunger,
in “Breakfast Skipping” Adolescents
Heather J. Leidy', Heather A. Hoertel', Steve M. Douglas’, Kelly A. Higgins®, and Rebecca S. Shafer’
57 adolescentes (idade: 19 + 1 anos)
IMC: 29,7 + 4,6 kg/m?
Café da manh3 |=———p | 12 semanas
“Skip” 13g 358
proteina proteina
Obesity (2015) 23, 1761-1764
45
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47
| Supplemental Material can be found at:
http/fjn.nutrition.ong/content/suppl2015/08/12/jn.115.21455
1.0CSupplemental.html
The Journal of Nutrition r\
Nutrient Physiology, Metabolism, and Nutrient-Nutrient Interactions Ab
Breakfasts Higher in Protein Increase
Postprandial Energy Expenditure, Increase Fat
Oxidation, and Reduce Hunger in Overweight
Children from 8 to 12 Years of Age'™
Jamie I Baum,** Michelle Gray,® and Ashley Binns®
Departments of *Food Science and *Health, Human Performance, and Recreation, University of Arkansas, Fayetteville, AR
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Metabolismo
Proteico e

Termogénese

49

Efeito Térmico
dos Alimentos

5-10% GET

Proteina: 20 - 35%

Carboidrato: 5 - 15%

Lipidos: 0 - 5%

J Am Coll Nutr. 2004; 23:373-85 Nutr Rev. 1989; 47(5):129-37 Int J Obes. 1999; 23(3):287-92
50
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Gasto
Energético

Am J Clin Nutr, 1990; 5
51
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Valor energético total da dieta Pro: 15% VET

Massa Corporal

75% massa gorda 25% massa magra

Nutr Rev 68(7):375-388, 2010

53

The FASEB Journal = Research Communication

Effects of high-protein diets on fat-free mass and
muscle protein synthesis following weight loss:
a randomized controlled trial

Stefan M. Pasiakos,*! Jay J. Cao,' Lee M. Margolis,* Edward R. Sauter,’
Leah D. V\’higham,' James P. McClung,* Jennifer C. Rood,? John W, Carbone,’
Gerald F. Combs, Jr..‘ and Andrew J. Young*

FASEB J. 27, 3837-3847 (2013)

0,8 g proteina/kg/dia ‘ | 1,6 g proteina/kg/dia | ‘ 2,4 g proteina/kg/dia

—‘ Manutengao de peso }.—‘ 40 % Restrigdo energética |—>

10 dias 21 dias

54
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nco Nitrogenado
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(‘\ The Journal of Nutrition
ASN Nutrient Physiology, Metabolism, and Nutrient-Nutrient Interactions
i J

J. Nutr. 141: 1626-1634, 2011

Increased Consumption of Dairy Foods and
Protein during Diet- and Exercise-Induced
Weight Loss Promotes Fat Mass Loss and Lean
Mass Gain in Overweight and Obese
Premenopausal Women'™

Andrea R. Josse,” Stephanie A. Atkinson,” Mark A. Tarnopolsky,” and Stuart M. Phillips®*

Participantes i i
VCT proteina % VCT proteina oriunda

de leite e derivados

| IMC: 27 - 40 kg/m? ‘ HPHD 1,33 g/(kg.d)
‘ Idade: 19 - 45 anos | APMD 0,84 g/(kg.d)
\ Dieta: - 500 Kcal | APLD 0,72 g/(kg.d)

’ Exercicio: - 250 Kcal |

57
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J. Nutr. 141: 1626-1634, 2011
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59
- nutrients mbP1)
E.;Eects of Adherence to a Higher Protein Diet on
Weight Loss, Markers of Health, and Functional
Capacity in Older Women Participating in a
Resistance-Based Exercise Program
Variable E HC HP
Age (years) 66.0 4.3 63.3 £ 438 65.5+ 5.2
Weight (kg) 76.0 £ 9.5 786 £10.7 81.6%+114
Height (cm) 159.6 +37 1613+49 1617 +6.8
BMI (kg/m?) 29.9 + 4.1 30.3+ 4.0 31.3+42
Body fat (%) 27 +37 442435  436+37

Nutrients 2018, 10, 1070; doi:10.3390/nu10081070

60

Prof. Dr. Marcelo Macedo Rogero

23/08/2019

30



. nutrients MDP1|

Article

Effects of Adherence to a Higher Protein Diet on
Weight Loss, Markers of Health, and Functional
Capacity in Older Women Participating in a
Resistance-Based Exercise Program

Melyn Galbreath !, Bill Campbell %, Paul La Bounty *, Jennifer Bunn * @, Jacqueline Dove %,
Travis Harvey *, Geoffrey Hudson 7, Jean L. Gutierrez %, Kyle Levers ¥, Elfego Galvan ¥,
Andrew Jagim ', Lori Greenwood 12, Matthew B. Cooke !, Mike Greenwood ',

Chris Rasmussen '¥ and Richard B. Kreider 13%

HC diet HP diet
1200 kcal/d for 1 week (Phase I)
55% CHO 1,2 g Pro/kg/d
1600 kcal/d for 9-weeks (Phase I1) 15% PRO 30% LIP
30% LIP
61
Fat Mass
Body Weight -
0.00 050 I
= % st
7200 . CET pac
g‘ 300 a5 e » 290
E X E -3.00 ab
Q400 ab ab 350 ® ab
5.00 -4.00
“6.00 :i
E K " £ He i M ® 3 H s
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200 000
0.50
150 100 . .
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Effects of energy-restricted high-protein, low-fat compared with
standard-protein, low-fat diets: a meta-analysis of randomized

controlled trials'3

Thomas P Wycherley, Lisa J Moran, Peter M Clifton, Manny Noakes, and Grant D Brinkworth

Am J Clin Nuer 2012:96:1281-98. Printed in USA, ©

24 estudos
1.063 individuos (IMC > 25 kg/m?)
Duragdo: 12 £ 9 semanas

Proteina: 27-35% VCT

1,07-1,60 g/kg peso/dia

2012 American Society for Nutrition

High-Protein Diet

Massa corporal

Massa gorda

~ TAG plasmatico

Saciedade

Atenua perda de massa magra

63

AJCN. First published ahead of print April 29, 2015 as doi: 10.3945/ajcn.114.084038.

The role of protein in weight loss and maintenance'™

Heather J Leidy, Peter M Clifton, Arne Astrup, Thomas P Wycherley, Margriet S Westerterp-Plantenga,
Natalie D Luscombe-Marsh, Stephen C Woods, and Richard D Martes

Quantidade de Proteina

1,2 - 1,6 g proteina/kg de peso/dia

25- 30 g proteina/refeicdo

Am J Clin Nutr, 101: 1320S-1329S, 2015

64
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Carboidratos

45% — 60% do VCT

65
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Efeitos Fisiologicos das Fibras
Alimentares
Colesterol Total e LDL-col

Controle Glicémico e insulinémico

Fungao Intestinal

Prebiodticos

Saciedade

67

Frutanos do Tipo
Inulina

68
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Frutanos do tipo Inulina

Boca : - ndo ha hidrolise
- agdo bacteriana insignificante

Estomago : - ndo ha absorcio
- hidrolise acida insignificante

Intestino - ndo ha absorcdo
Delgado - ndo ha hidrolise enzimatica

Célon - fermentagdo

% 4 Fezes - nao ha excregdo

8

British Journal of Nutrition (2002), 87, Suppl. 2, $139-5143

69

[ @O UV
Fermentacao pela microbiota local ¥
. - , - |

~N 7

| Endotoxemia s k
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omcmaL armte 80 - Glucose
The acute effects of inulin and resistant starch on postprandial B o Inul in

and second-meal glycemic
-&-RS

eight humans

60

40

Acetate (umol/L)

20

| 75 g glicose (GLU) |

| 75 g glicose +24 g Inulina |

| 75 g glicose +28 g AR |

Propionate (umol/L)

Time (hr)

(7n0wn) syeifyng

71
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| \ [T
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Acetic acid (acetate) Propionicacid (propionate) Butyricacid (butyrate)
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Dietary fibers ——— =%
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e

Microbiota (Lactobacilli, Bifdobacteria)

SCFAs
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Integrity /
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Intestinal homeostasis

W. Ratajczak et al. (2019)

73

iy

Microbiota

Clinical and Developmental Immunclogy
Volume 2008, Article ID 639803, 19 pages

Endotoxemia
Metabodlica

LPS

74
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Applied nutritional investigation

52 mulheres
DM tipo 2
IMC: 25-35 kg/m?

Oligofructose-enriched inulin improves some inflammatory
markers and metabolic endotoxemia in women with type 2
diabetes mellitus: A randomized controlled clinical trial

8 semanas

O\

23/08/2019

10 g/dia Inulina 10 g/dia
enriquecida com maltodextrina
Oligofrutose (n=25)
(n=27)
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Oligofructose promotes satiety in healthy human:
a pilot study
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Lipidios

20% — 30% das calorias totais

Acidos graxos saturados

< 10% das calorias totais

Recomendar até 7% se [ LDL-colesterol ]
for > 100 mg/dL

A 1% VCT como AGS = A 2% concentragdo COL plasma

ABESO, 2016
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Acidos graxos Poliinsaturados

Arquivos Brasileiros de Cardiologia - Volu

W

totais

//l!’

Até 10% das calorias

emento |, Abril 2005
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Journal of Obesity; DNA Genes pro-inflamatoérios
2013, Article ID 61613
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Fish-oil supplementation induces antiinflammatory gene expression
profiles in human blood mononuclear cells'™

Mark Bouwens, Ondine van de Rest, Neele Dellschaft, Mechteld Grootte Bromhaar, Lisette CPGM de Groot,
Johanna M Geleijnse, Michael Miiller, and Lvdia A Afinan

Am J Clin Nutr 2009;90:415-24. Printed in USA. © 2009 American Society for Nutrition

Controle
4,0 g 6leo de
girassol alto teor
oleico/dia

HOMENS (n=94) e
MULHERES (n=63)

SUPLEMENTACAO:
1,8 g EPA+DHA/dia
0,4 g EPA+DHA/dia

durante

26 semana

86
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f \ Fish-oil

profiles

Modulacao da
expressao
génica

17,699 genes
_

N
Expressed:
10 arrays > 20

12,256 genes

;I—/

Entrez IDs -

supplementation induces antiinflammatory gene expression
in human blood mononuclear cells’

e Rt Nk Dilect, Meckield G B Lisetse CPGM de G
L P

Changed
EPA/DHA
Q<0.05:

Overlap:
140 genes

1,040 genes

Changed
HOSF

Q<0.05:
298 genes

Up-regulated:

537 genes

Down-regulated: Up-regulate:
503 genes 110 genes

d: Down-regulated:
188 genes

1040 genes

298 genes

Am J Clinn Nutr 2009:90:415-24, Printed in USA. © 2009 American Society for Nutrition
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profiles in human blood mononuclear cells'™

Johanna M Geleijnse, Michael Miiller, and Lyvdia A Afinan

Inflammatory signaling

Am J Clin Nutr 2009;90:415-24. Printed in USA. © 2009 American Society for Nutriti

Fish-oil supplementatlon induces antunflammatory gene expression

Mark Bouwens, Ondine van de Rest, Neele Dellschaft, Mechteld Grootte Bromhaar, Lisette CPGM de Groot,

1on

Gene Mean FC EPADHA: MUFA:
Process name Descnption EntrezID EPADHA g-value g-value
Inflammation
nfammatory signaing

CEBPB CCAAT/enhancer bndng proten (CEBP). beta 1051

DusP1 dual specificty phosphatase | 1843

ousP2 dual specificty phosphatase 2 1844

MKNK1 AP knase nieractng sermethreonne knase 1 8569

osu oncostatn M <008

L6ST 6 sgnal (90130 W receptor) w2

L13RA1  interieukn 13 receptor, sipha 1 aser

NFL3 Auciesr factor. mierievkn I reguisted 4783

ETS2 v-ets erythrobisstoss vrus E26 oncogene nomoiog 2 (avan) 2114

EF4EBP1  evkaryotic ransistion ntation factor 4E binding proten 1 1978

HIF38 H3 hastone. famdy 38 (H3.28) 3021

LLRB3  leukocyte mmunogiobuln-ike receptor. subfamiy B (with TW and T domans), member 3 11028

LLRA2  leukocyle mmunogiobuln-ike receplor, subfamiy A (with TM doman), member 2 1027

LLRAS  leukocyte mmunoglobuln-lke receptor. subfamiy A (with TM doman). member & 383514

CS4R1 complement component Sa receptor 1 128
88
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EPA e DHA:

Efeitos similares?

89

Study '

e 5 . 5.7
Denis Talbot,™® André Tchernof,”™" and Benoit Lamarche

Am J Clin Nutr 2016;104:280-7. Printed in USA. © 2016 American Society for Nutrition

HOMENS (n=48) e
MULHERES (n=106)

SUPLEMENTACAO
2,7 g DHA/dia
2,7 g EPA/dia
durante
10 semanas

A randomized, crossover, head-to-head comparison of eicosapentaenoic
acid and docosahexaenoic acid supplementation to reduce inflammation
markers in men and women: the Comparing EPA to DHA (ComparED)

. .4 g 45 . 4 i 4 .4 . ;.o 4
Janie Allaire,” Patrick Couture, ‘_.‘[I\‘Hum Leclere,” Amélie Charest,” Johanne Marin,”~ Marie-Claude Lépine,

Oleo de milho
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A randomized, crossover, head-to-head comparison of eicosapentaenoic
acid and docosahexaenoic acid supplementation to reduce inflammation
markers in men and women: the Comparing EPA to DHA (ComparED)
Study™?

CRP

IL-6

IL-18

TNF-a
Adiponectin
Total C
LDL-C
HDL-C
C/HDL-C

Apo B

TG P =0.005

P=0.01

Am J Clin Nutr 2016;104:280-7. Printed in USA.

P = 0.006

-10 S
Change vs. control, %

(=]

2016 American Society for Nutrition

0 AEPA
m DHA

P <0.001

P <0.,001

P=0.04

P < 0.0001
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